
Printed on 100% recycled/recyclable paper with 100% post-consumer fiber and process chlorine free.
Customer Service Hotline: 1-800-438-2474

UNITED STATES ENVIRONMENTAL PROTECTION AGENCY
REGION III

1650 Arch Street
Philadelphia, Pennsylvania  19103-2029

Decision Rationale
Total Maximum Daily Load
Phosphorus and Sediment

South Branch Codorus Creek Watershed 
York County, Pennsylvania

_____________________________
Jon M. Capacasa, Director
Water Protection Division

Date: ________________



1

Decision Rationale
Total Maximum Daily Load
Phosphorus and Sediments

South Branch Codorus Creek Watershed
York County, Pennsylvania

I. Introduction

This document will set forth the Environmental Protection Agency’s (EPA) rationale for
approving the Total Maximum Daily Load (TMDL) for nutrients (phosphorus) and sediment in
the South Branch Codorus Creek Watershed in York County, Pennsylvania.  The document was
submitted by the Pennsylvania Department of Environmental Protection (PADEP) for final
Agency review by letter dated July 10, 2003, and received by EPA   Our
rationale is based on the TMDL document and information contained in Appendices to the
document to determine if the TMDL meets the following eight regulatory conditions pursuant to
40 CFR §130.

1. The TMDLs are designed to implement applicable water quality standards.
2. The TMDLs include a total allowable load as well as individual waste load     

allocations (WLA) and load allocations (LA).
3. The TMDLs consider the impacts of background pollutant contributions.
4. The TMDLs consider critical environmental conditions.
5. The TMDLs consider seasonal environmental variations.
6. e TMDL includes a margin of safety (MOS).
7. There is reasonable assurance that the TMDLs can be met.
8. The TMDLs have been subject to public participation.

II. Summary

The South Branch Codorus Creek Watershed encompasses approximately 72 square
miles.  Landuse in the watershed is largely dominated by agriculture, with other areas being
mostly forested.  A very small percentage of the landuse comprises developed areas, which
consists mostly of low intensity residential and some commercial land.  The protected use of the
watershed is aquatic life, as the main stem of South Branch Codorus Creek and its tributaries are
designated as Warm Water Fishes (WWF) as listed under 25 PA Code Chapter 93, Section 93.9f.

PADEP identified five miles of the main stem of South Branch Codorus Creek on
Pennsylvania’s 1996 Clean Water Act (CWA) Section 303(d) list of water quality impaired
waters as being impaired by nutrients and suspended solids from agriculture sources.  For
Pennsylvania’s 1998 Section 303(d) list, the Department increased the miles impaired to      
17.60 miles, as there existed stream bank erosion as evidenced by visible substrate and heavy
siltation.  In 1999, assessments were conducted on selected segments of South Branch Codorus
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Creek as part of PADEP’s ongoing Unassessed Waters Program, which included chemical and
biological sampling.  Additional sampling resulted in designated use impairments being
identified for tributaries to South Branch Codorus Creek throughout the watershed.  These
additional impairment causes were listed on Pennsylvania’s 2002 Section 303(d) list, and they
are predominately attributed to siltation and emanating from agricultural activities in the
watershed.

Note that this TMDL does not address some of the listings added onto the 2002 Section
303(d) list.  Streams and the impairments addressed by the TMDLs for the South Branch
Codorus Creek Watershed are listed in Table 1.  Those impairments not addressed in this TMDL
are to remain on the Pennsylvania’s CWA Section 303(d) list until they are addressed by a
separate TMDL.

1275 16.4 2002 Agriculture Suspended Solids
Nutrients

South Branch Codorus Creek
(8093)

19990630-
1201-MSE 1.6 2002 Municipal 

Point Source Nutrients

Buffalo Valley Hollow
(8156, 8157)

19990923-
1026-MSE 4.2 2002 Agriculture Siltation

Centerville Creek
(8172 thru 8178)

19990719-
0944-MSE 8.1 2002 Agriculture Siltation

Foust Creek
(8179)

19990811-
0921-MSE 2.2 2002 Agriculture Siltation

Krebs Valley Creek
(8164)

19990811-
1117-MSE 4.2 2002 Agriculture Siltation

Pierceville Run
(8166 thru 8171)

19990716-
1109-MSE 9.8 2002 Agriculture Siltation

South Branch Codorus Creek
(8190, 8191)

19990630-
1054-MSE 2.7 2002 Urban Runoff Siltation

Section 303(d) of the CWA and its implementing regulations require a TMDL to be
developed for those water bodies identified as impaired by the state where technology-based and
other controls did not provide for attainment of water quality standards.  These TMDLs were
developed to address the impairments caused by excess sediment and nutrients in waters of the
South Branch Codorus Creek Watershed.
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According to Federal regulations at 40 CFR §130.2(g), LAs are best estimates of the
loading, which may range from reasonably accurate estimates to gross allotments, depending on
the availability of data and appropriate techniques for predicting the loading.  T

Despite the fact that EPA believes that annual loads are an appropriate measure for these
TMDLs, for the sake of consistency, we are breaking the annual TMDL loads into daily loads.

53%

S Br
Codorus
Creek -
Subbasin 2

Phosphorus 5290.92 6853.33 1349.36 13,493.61 37.0  24,269.00 44%

Sediment 10,219,852.62 0.00 1,135,539.18 11,355,391.80 31,110.7 17,753,092.40 36%

The TMDL is a written plan and analysis established to ensure that a waterbody will
attain and maintain water quality standards.  The TMDL is a scientifically-based strategy which
considers current and foreseeable conditions, the best available data, and accounts for
uncertainty with the inclusion of a Margin of Safety (MOS) value.  Conditions, available data,
and the understanding of the natural processes can change more than anticipated by the MOS. 
The option is always available to refine the TMDL for resubmittal to EPA for approval.  The
Unassessed Waters Protocol, a method of conducting biological assessments of Pennsylvania’s
waters, was developed in 1996 and implementation began in 1997.  PADEP’s goal is to achieve
a  comprehensive, statewide assessment of surface waters in Pennsylvania.  After completion of
the initial assessments, the long-range goal is to reassess all waters on a five-year cycle. 
Therefore, while the TMDL should not be modified at the expense of achieving water quality
standards expeditiously, the TMDL may be modified when warranted.

III. Discussion of Regulatory Conditions



1 Pennsylvania Code, Title 25., Environmental Protection, Chapter 93. Water Quality Standards, Section
93.6(a).

2 Arcview Generalized Watershed Loading Function model, the Environmental Resources Research
Institute of Pennsylvania State University’s Arcview based version of the GWLF model developed by Cornell. 

              3 Haith, D.A., R. Mandel and R.S. Wu, Generalized Watershed Loading Functions, Version 2.0, Cornell
University, Dec. 15, 1992.
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EPA finds that Pennsylvania has provided sufficient information to meet all of the     
eight basic requirements for establishing phosphorus and sediment TMDLs for the main stem 
and tributaries in the South Branch Codorus Creek basin.  EPA therefore approves the TMDLs
and information contained in the TMDL Report and Appendices for phosphorus and sediment in
the South Branch Codorus Creek Watershed.  EPA’s rationale for approval is set forth according
to the regulatory requirements listed below.

Water Quality Standards consist of three components:  1) designated and existing uses;
2) narrative and/or numerical water quality criteria necessary to support those uses; 3) and an
antidegradation statement.  The designated use of the entire South Branch Codorus Creek basin
is Warm Water Fishes (WWF).  Pennsylvania does not currently have numeric water quality
criteria for nutrients (nitrogen or phosphorus) or sediments.  Therefore, Pennsylvania utilized its
narrative water quality criteria, which states “water may not contain substances attributable to
point or nonpoint source waste discharges in concentrations or amounts sufficient to be inimical
or harmful to the water uses to be protected or to human, animal, plant, or aquatic life”,1 to
establish an endpoint for phosphorus and sediment such that the designated uses of the South
Branch Codorus Creek Watershed are attained and maintained.

In order to numerically express this endpoint consistent with the general water quality
criteria, PADEP uses a Reference Watershed approach in combination with the AVGWLF2

watershed loading model.  The reference watershed is representative of the conditions required
for the impaired watershed to meet its designated uses.  This representative condition is analyzed
to determine an appropriate level of nutrient and sediment loading to the waterbody.  The
Reference Watershed approach consists of comparing the biologically-impaired watershed with a
reference watershed that is meeting its designated uses for aquatic life to determine an
appropriate level of nutrient and sediment loading to the waterbody.  This approach is based on
comparing the impaired watershed to one with similar designated uses, geology, landuses,
physiographic province, land area, soils, and meteorological patterns.  The AVGWLF model
provides a powerful and accurate means of estimating the dissolved and total nutrient loadings to
a stream from complex watersheds with added GIS capabilities.  The model provides monthly
stream flow, soil erosion, and sediment yield values and includes both surface runoff and
groundwater sources as well as nutrient loads from point sources and onsite wastewater disposal
(septic) systems.3  Calibration for this model is not required; however, it has been applied and
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validated to an 85,000 hectare watershed in upstate New York.  The rationale of this method is
that achieving nutrient and sediment loadings in the impaired watershed similar to those loadings
of the reference watershed will ensure that the impaired watershed will attain and maintain its
designated uses and general water quality criteria.



4 Local daily weather inputs include temperature and precipitation.  The USLE factors are KLSCP;
K=changes in soil loss erosion, LS=length slope factor, C=vegetation cover factor, P=conservation practices factor.

5 U.S. EPA. 1980. Modeling Phosphorus Loading and Lake Response under Uncertainty: A Manual and
Compilation of Export Coefficients. EPA 440/5-80-011.
6 Ibid.
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TABLE 6.  SEDIMENT TMDL CALCULATIONS.

Watershed

Unit area loading rate in
Reference N Br Muddy

Creek Watershed
(lbs/ac/yr)

Total watershed area in
Impaired S Br Codorus

Creek 
(acres)

TMDL value
for sediment

(lbs/yr)

S Br Codorus Creek
- Subbasin 1 25,180.00 547.00 13,773,460.00

S Br Codorus Creek
- Subbasin 2 547.00 11,355,391.00

Table 7 illustrates the phosphorus TMDL calculations.  The target TMDL value for
phosphorus is determined by multiplying the unit area loading value of the reference watershed
by the total area in acreage of each impaired watershed subbasin.
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x
0.1 = 1,377,346 lbs/year).  The allocable load for phosphorus is also reduced by 10% to allow for
a MOS.  See below for further discussion on the application of a MOS in TMDLs.

As discussed



7 Pennsylvania Department of Environmental Protection. June 1986. Implementation Guidance for the Water
Quality Analysis Model 6.3. Document 391-2000-007. 
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Acres Existing
Load

Baseline
Reduction

Baseline
Load

EMPR
Reduction TMDL LA % 

Reduction

D
ev

el
op

ed

26,106 270,888 9%

Total 290,054,194 15,559,486 13,494,708 1,186,194 12,308,514 96%

load of 12,308,514 lbs/yr to determine if any one contributor would
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exceed this load by itself.  If the remaining allocable load is exceeded by any landuse, it will be
reduced to the allocable load value of 12,308,514 lbs/yr.  If

 of to 12,308,514 lbs/yr.  The total baseline load is
13,494,708 lbs/yr, which must be reduced approximately 9 percent to equal 12,308,514

because it supports



8 EPA Memorandum regarding EPA Actions to Support High Quality TMDLS from Robert H. Wayland
III, Director, Office of Wetlands, Oceans, and Watersheds to the Regional Water Management Division Directors,
August 9, 1999.

9 U.S. EPA. 1997. Technical Guidance Manual for Developing Total Maximum Daily Loads, Book 2, Part
1, Section 2.3.3. EPA 823-B-97-002.
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There are currently several restoration initiatives underway in the South Branch Codorus
Creek Watershed to control nonpoint source runoff from agricultural lands.  Coordination for
many of these initiatives has been supported by the York County Conservation District.  

 streambanks have been restored; other specific BMPs include manure
storage systems, treatment of runoff from animal confinement and barnyard areas, and
stormwater controls.   The York Chapter of the Isaac Walton League has been an active
contributor to many of the restoration efforts within the South Branch Codorus Watershed, and
many of these efforts have been aimed at reducing the nonpoint source pollution and sediment
loads from eroded 



13

Pennsylvania published a notice of availability for the South Branch Codorus Creek
Watershed TMDLs for public review and comment in the Pennsylvania Bulletin December 14,
2002.  A public meeting was held on January 29, 2003 in the Nature Center at Nixon County
Park in York, Pennsylvania.

 A 60-day comment period was provided for the submittal of comments.  Comments were
received from various parties and individuals, including the New Freedom Borough and EPA.
(Note that EPA’s comments were not included, and others that commented were not identified,
in Appendix G, the Comments and Response Document, of the TMDL 

Although not specifically stated in the TMDL Report, PADEP routinely posts the
approved TMDL report their web site:  www.dep.state.pa.us./watermanagement_apps/tmdl/


